Searching PAJ 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2003-008635 
(43)Date of publication of application : 10.01.2003 



(51)IntCI. 




H04L 12/56 
H040 7/38 






(21) Application number 


2002-099962 


(71)Applicant 


LUCENT TECHNOL INC 




(22)Date of filing : 


02.04.2002 


(72)Inventor : 


GRUHL STEFAN 










MUECKENHEIM JENS 





(30)Priority 

Priority number : 2001 01303126 Priority date : 02.04.2001 Priority country : EP 



% 

£ 




• a:: 



;. T -: 



W 

i 



(54) METHOD FOR SCHEDULING MULTIPLE DATA FLOWS. SOFTWARE THEREFOR, CDMA SYSTEM, BASE 
TRANSCEIVER STATION AND MOBILE STATION 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an improved method for 
packet transmission scheduling, especially on uplink channels. 
SOLUTION: Service quality scheduling of multiple data flows in a 
CDMA system is proposed, in which a priority order of protocol data 
units(PDU) of multiple data flows with regard to predefined flow 
quality of service requirements is determined, serving of the 
protocol data units(PDU) is performed by dynamically determining 
transport blocks(TB) to be transmitted by a physical layeKPHY- 
layer) with regard to the defined priority order and in dependence of 
allocated radio resource constraints, by assigning to each transport 
block(TB) a respective associated transport format(TF), and by 
creating transport block sets(TBS) with the determined transport 
blocks(TB) to be transmitted by the physical layeKPHY-layer) by 
using the respective associated transport format(TF) as assigned. 
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hH>t^>-V3>t7 h (TFCS) I*. 1 OCD^— 
£T7P-!z£f-f ft h^>X*°- h?* — 7-; h-tr^ h 

(TFS) »664o h^>X*°— h?* — "7^ h 
-tz^hl*. **i-£*iO)'r— * ^P— £ U— KRb 
ixMigolf e>*iTl*ft 0 h^>X7tx°— h:7*— Hz 
* H*, ^<D^-^U-h^-9-*°-h*rftfctofxffiffl* 
ttft^#»Sll^5cm^ (CDMA) e^vZfA^i 
«J»s FlxHftMlc«31Lr^ft. ^^tlXcfey. Hff 

(limit) u— ha>****Mar*fci*ttfti= 

[O O 4 1 ] ft^^— ^ U— hRBma xlX^fLT. h 
^>X7H-h^^~V^ h*iz^ h (TFS) 14. -x-^ 

(2tci^L4) R ma x*r*»«-rftJ:5ixMar& 
*i*l+*Ltfft fettle C0)S#ftttl:»Lt2Ofl)ift 
3&<flFa-j-ft c »1CD^SI4. C*ib(Di* h^>X7K— 
h-?*— h-kv htf. ftfl)7P-i>&«)7P-^p 
(flow profit) S7-f K;Uc Lr j3 < fcftlc 
«#**Lft*y tSt^-^MT 5 — U— h^^P — lx« 
? ft (serve) fcftlx. MACX^yi-7^bM^ $ 
ftft-^-Cfcftc C+LI4. x7U>^±i:^/^vf^ 
6<JSorL^ftfc#. f)^:o7D-^ ^0)4*^ u— h 

CD^^^m#^ft^J4 3 lxfcL^T^ft^tf)lX^Jffi^T^T*& 
ft^r-S ^#-Tftii*&lxiiJS*^ftc 
[004 2] SS 2 0)3614. h7>X7H-h^P7^U 

K;uzJbM+ft»»M*«^*-<^*»<t*lte-rftci: 
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(padding) £*/Mb*-*fcto<Bff*(D-tM XcD > 
XtK- I- ? p 7 * £ teffi-T & - t L I* RTtttttf* 

£ e mm'simu k^^xtk- h^^— 77 h 

*i«M3c):tf-y-— IfXflK (BW-QoS) «BEA^ JH 

•2) o 

[0 0 4 3] g/J^— £ KIC^LT. R B m i n * 

5>**K— h^^"— 77 Hz 7 h^ftlU ST&Jh.ftM'*L 
litt&ftl*. cty/J^t^ 7 Hz 

ftiSfbiScfctf h^>X*°— h?*— 7 7 h=i>t:*— v 
3 > (TFC) «ffl*<ffl*l::rew**i6o 
[0O4 4] 7^?U>*f^*^ *?£L<I*. B$ 
IBHJD»b**trt^*. IP*>* ±Ttf)-x— £ 7U — *<, -t 

-hu si<D2S«x*-ha>*ric. cfcywi^u-f-vic 

cfe y U ElcS/^^S+ti^il^***-/ 5 >^7 K/< 

k = 2 t 3, .... <D!HJ?T*fe^)CDT% ^DgW^Slbtf 
-tl(^. RB = R' B • 2 n, n = 0, 

i o-T — £ u — h£8Jf^s cic-e. R' b'*> 3f 

Bm i nl-fcy 

[0 0 4 5] h7^7K-h^t--7^ht7h (TF 
S) CDgil^r : h7>^^-^t-77ht7h (T 
FS) I*. 1 — 9 yu—[zm^^^> h^>X7^— 

h7t-77h (TF) fl)t7hiLTS«S*L4c -b 

u-h7 7*>4f) a % h8u*$*n»i=ast 
So ciftii, «tta*aa*ai=j:yg«**i*. iutoui 

^5(0^13^^ — A^t4o h7>A*-h7t-77h 
-{17 h0^tH 7^351*. ««y>^«!l» (RLC) 

icfci+S-tz^V > hit<D&&it<Dtztb\z&m£*io Z>a 

$ (granularity) t h ^ h 7 7 7 Hz 7 

hCDPIJ?+MX (I imited size) «h <Dfel<D h U— K:t 7 



[0 0 4 6] -^I'fct^T. £?P— I*. 

7-a7'Jf-f (granularity) £*TT* £ £*H"r 

+r^X£^< 0 te^lcfcl^T. h7>#-h7t-79 
Hz 7 Mi* ^r— £ U— h£^b$i*5fcft(D^Mfc 
4*i3#jbp*> phy vif-j- y Rlgglc-r SfcAlCftH 
PHYi/^tU>y (Wll TFCI (Tran 
sport Format Combination Indicator) x>n— r-f > 
if) (Dtg^CDfz^lC. i*h7>X#-^f77h 

> y >^7 ica«i-r*-T— : * 7 o^iticpjt-^iUTo 

h7>x* e - h?*— 77 Hz 7 mat;ir-;i/^ * 
96WI=«fcy»SK*tL*^ottffl**L*. 
[0047] 1 . yy;u»^A (rt) »-tfx : -co 

"J 7JU£-<Atr— tfXODfcftlC cfcy^#^h^> 

xtk— h7t- 77 nz 7 h*<«yar6*itti+*ti*ft 

[004 8] 2. y>'J7^-fA (NRT) T •< U-f 
ir>v J r-f bfX : «BR**ttre«lS*y^xx h 

(ARQ) ^\ t'-^ ;n- 0)«K(Dfc«>lcffiffl$*t5 

So if^^^^y^r-f 1*. o^cD^f— m&z 

RTU-t^l^tiKi'Kftl^. Lfc7b<oT. fit IS 
h5>X7tx°— Y7ir— 77 Hz 7 HI*. -ttOcfedfe-y— 
t*Xfctliya-C6*L5 4. IBfi«U^xxh7*zX 

[0 0 4 9] 3. N'RTlEftUB (Unconstrained) Ig 

^iJib (queuing) A^pJffi-e&So ^^^^7-^-^ »J 
>XtK— K^^-77 Hz 7 htf. C(D-y— tfX^-f ^ 

[0 0 5 0] Sli^JIS^M^T. IWQoSS#fttt 

(DvXfAlt h7>^-h«!l»^aha^7^/U 
V>>h (TCP-ACK) (Dj:7*RfrSa)»*Ll^P 

— 5 h^>X^T— I*. S^CDP D U+r«<X^|Cfp]^5 

[QQ51] ULf^»MfcJ-K :7'^'J^ (U 
L) lcfcL^T. =&UEI4. L < g^CDX^^> 
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-14. £^>'J Z/^lclt^TiMrcttftl*. L^L. 

[0 0 5 2] BfrficD^^Uba — 0»a.lf* @£ 
b =i - K <d m ^ r is ct v ^ ± ' J > y I * . & 5 -e £ i * „ 

U— H=«#-*"*. L^L. WMaTI4. UEWl/UT 
RAN (UMTSifl7^-feX^'^9-^) C0*5^ 

. [005 3] T**Mt^— Krt<UTRAN|-<fcy^ 
BP*>. UTRANrt*. ^(DUEIcfctL. 

[0 0 5 4] Tv^ x ) » ai«g)iWW 

UE(B©2l«H^^-ru/^«fc«fc^raKS<b<Dtt 

tUTRA N t. (DfS\Z^ ffiibfrOlsV-f l J ><?tf5-7L 

[005 5] Tv^ x i^0¥^ + ^V0^*T 

ya- U >^fgC7)K)^[3fclt^ UTRANtUEtfD 

#i]*_(4. M.J. Karol^lCc££"Distributed-queuing req 
uest update multiple access (DQRUMA) for wireless 
packet (ATM) networks" in Proc. ICC '95, pp. 1224- 
1231, Seattle, WA, C^^WiDQRUMA (distrib 
uted queuing requestupdate multiple access) CiSiH. 

*tl4\ BlT0>«#a3*tf^!Vb-^^ »*L<I*HS 
£ft&l+frli&bfc:l N o 

[0056] 1. P D U U <7XX h : U E <5 ^< # P 

^**>U (RACH) ^Lt, *fcl4UE|C«fcyffiffl 
£jK4giJ(DSi«E7* J r-f h^>X* e - h^**;u£ 

^xXM4. PDUWX?t^5.l)c C(7)'J^xx 

3> CDTlCl5iB^$tl>&PDU'J 

[00 5 7] 2. T FUST : MACX»va-7ll 



(TB's) X^ya-'J>^>$-A*jU:SOT 
at&*t#****S"r-&. MAC7,>rya-7l^ 

h^^-V^ h (TF) iSMaTy *-fe— 5*D« 
fflir^y. U ElZ^tHC-Ot^TSlb^^o c<D>^-fe— 

vi*. ira-rawa***^ (dch) 

v^jUH^ 1 **^ (dsch) r*fey ^^H^^CD^O 
(4. zl— ^CD±(" t°^— /\^^7 $tL (piggybacke 
[0 0 5 8] 3. T Flza^fcSgl (PTBePgg : U E 

itayatbiifcTFSMLT, tb's^utra 

Nlc££ 0 Lfr7b<oT. UE. «*li?£i!rt*BM S 
P DUf-5 14. T B' sCHz^V > Mb£*U ARQ 
tf. afflRT«6ft««*ff**t. TB's*<flfr#(DTFlztt 
LT£f££*t<&o UE(DMAC^VJ-7 (UE_M 
AC) 14. TB's£. Stta)fctol:UE(DPHYl/^ + 
(UE_PHY) ^y. ft*>ftm*<DP Dl)<D#XD& 

^cdtK-T u EEf-ejESf^ft&o 

[005 9] 4. T FUj^T : X^va-'JV^^ 
— /\;KD&. MACX^va-7(t :&<7) T B * sCDiiHf 
|Z-3l^T2feE1"4o ARQ^^b^fcll^, 8rLl*T 

fh^t* y-b— vM4. attics &*i*=t b' siz^-r^, 

0U E^bOTB' sA<*<7)X^riy^L — 'J >£V A 

;uicm>T2t&;K4^#Tfcl^*ffi^4fc^ TFK 

[0 0 6 0] 5. T FlCjat?J&&CDT B' s(Pj£{§ : U E 
14. TB*s£. XT-^^3lZ|JlM$*L*:cfc3lCUTRA 
N^3l4o i7t7^yU'>y*W:TB'slt 
*i4Ci:lctt4o *vh9-^4<TFS**arftfro 
fc«$. UEI4. £&hUl^o 

[006 1 ] 6. P DU 'J»X^ h : ^(DMACX^ 

Stt-TSBlffittA^feSo -*LI4. *"rvZf3\z^£*ltz 
l«F fettle tt»WI=. SfL^PDUU^XX hi*. U 
[006 2] 7. T Flcaqtta^iPTB'sCDiSlfi : « 

§ 0 UEI4. 0iJ^lf. f-$0)xy Kl=*</t*y(*l+ 

SCirlCcty. PDU(DX>K^t 0 UTRANtf, 
0 2|C0J^e<J{rl4jF$tiTl^LNft^(DT^/ L/«r/> 
PDUI4. U EfttffMfccfctf P DU 

[oo6 3] 5i^^t^r. *^B^(Ccfci»x^-v3.-y > 



(9) 



4#P2 003-8635 



1 0344. 7^#i(DC^: 0 Ctlb(D2O0X^vi 

— 514. PDU^va-7fc«t:tfMAC^Vi-7 
tmtti* ffifitt,. #£L<I4. RNCCD^ffel^M 
$:K£o fit, m3a>*^V3--7. EP^U E M A 

[0064] PDUX^rva- ^14. U-f-V3. h 
UJU-X— ^ h (PDU) frZ><DAll'T— 

SZU. PDUX^yi- ^ICiiSl^Hfc^^tLCDU E 

INTP DU^- ex£§lt£JHJ*£;*£-r&c MAC 

*L4— :0'JXh^bPDU^-t*XL, UX 

[0 0 6 5] El3irfcl>T. 'JT^X^ya- 

— ^14. #J;l!4l Oms^— X(zfcrt£±Ta>:7U— A- 

l^X^va-7^ MACX^Vi-7^ PDU 

[00 6 6] 7 7 ^'J >^ l^fcltl) R N CX^T v a- U 

^p— ^#S-r-5c &W)fomMS<D& 73SU E#. iiHI 
$*L'&'<£SrLl^P DU£fI-§--f PDUX^v 
a-7liMAC^^rya-7l^cl:U^-eX$^ EP 

PDUX^va-^^CS^M^o fit, MA 
C;££I4. UE_MACX^rva-7!llft$ K7-f7t 
*fctf>|::* UElC«#S*l4. C<DS)fM4. BUIZS** 
^TLN^ct^lC. UE*©PDU4<t^>Mb*tl, 
ARQtfUftJ^ T FtfT B-CSSfc^tt; SS&WlCP 

h y u-f -vie* yai«**L*i— •fx— *a)H»a)joa 

[0 0 6 7] P DUX^ya-7(?)£^ : S^^U >^ 

P DU ! e n^RBm i n^T 

[0 0 7 1 ] t(07P-frb(DL^<O^(DPDUj 1 O 

U >{7ib> > h ir ft £ £ 9 &Zt\z£V. -CDFpI 

1O<0PDU*fcl4l^<O*OPDU^b4 
y 7 5 i ofl)a >f ti Lt«8* H7 4o z <D WW9 
JILT. 100X^va»U>y ? Xb^>hl4. PD 



irftLT. PDUX^v^-^<Dft*«f£l4. 

£ii®0 0 3 1 0 3 4 3. 9 |C J: y ^ L^S <fc 5 lZ]M. 

T. HEM)^— gfl*>PDUI4. P DUX^ya-7 
(7)*Hrlc*aMI=»«-e-r. Br4(D^X(DPDU^ 
>r vj. -;u£ If Hit U * t> 1 5 mmofttf* P 

DUX^va-7lcab*ltL^ 0 
[006 8] CtLl^cfcU. 3IS<DP DU7P- (Dftfry 
|Z % <E3BP DU7P-^, PDUX^ryi-7i:fct x t 
jaiJK c*i£>(D{KSP D u :7a— 14. PDUX^-y 

i-5a>«^&*fca*L^afe«®«i**fittL- M A 

CX't-vzl-U >^S(Dll^StttSPDU'jX h 

£u¥i£*t<5 i oa>*Ji'Jx Mr* ftib(OQosi** 

W:||ltX^vaHI/*tl4o C<D'JXM4. MAC 

hr^ h (f i fo) -c«-r*ct4<«*ic-r«^t^ 

-C£fcl*<D*e. t#*>ff9Jt!9tf*t*t^ L**U PDU 
«5Llix-*^--MrHLT. x-S^tt 

[0 0 6 9] COBKKDfcttC, L>-f^C0U— h*t*# 
X^rva.— U >^tH'J v— mmZft&o Hu 
i Zhang iCcfc £ "Service Disciplines for Guaranteed 
Performance Service in Packet-Switching Networks", 

Proceedings of the IEEE, Vol. 83, No. 10, October 
1995 £&m<DZbo #J*.l£. WF2q (Weighted Fair 

Queuing) £fc!4VCQ (Virtual Clock Queuing) T? 

14. &LTtf);u— ;ui::S^TSx£>;fx£o HSftiri4. p 
DUI4. 1 a-^ h t Ltxyya-Jl/S Wfc«)l:+ 

XU>>M4. 1 ^)C0P DUir^Ll^o 
[007 0] MAC U«<-V!Cfcl^U< O^(0P D U ^ 

(DMAC^ya- 'J ><7 l-£t LTl^ < 'OtiXD PDU^ 
3pJfflpTffifrSCi:A<a*L<«i:4pISI1±* < fc«)o -ft 
14. $*lS*/hx — 5 U— hT sc hedu I e 

-C P D U A< -9— tf X $ *L <& I C 1 4 / J n * -T ^ 5 cfe 5 1 3 & £ i§ 

£[zSTI4*-S>-^I^Ei:So T 
schedule = 10 ms ^*> L J> ffl*). 
schedule ^ ^ 

[0 0 7 2] J. Cobb ^|cJ:^)"Flow timestamps" of t 
he Annual Joint Conference of Information Science 
s, 1995|z£ y jF^+LTt^'S ct^l^. Ctv(4. #Jt^^x 
-SX^vzl— U >^J**^ PDU^-<AX$>^(Dtt+? 
y(Z37a— AX$ >^tftfzfl&< - ^ t^pTrfe 

(4. lo(?)7P-^b(DPDU/)^ 7t±C:-y— tfX£ 
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- tz l4Bl«ric#7 0 f -T ^T* fc o*r ? P *-0)£<D P 
D U 7 O— (#*>fHW^a> P D U(DSjSlc£ yiJl7^f 
^?<t£*iS<t^ T^^-f^l=ft«. -til*. PDU 

mm? z><dt+. m*\x&>& 0 

[007 3] &tz. Ztll*. UEtf, PDUU^XXh 

ilflL* P D U fc^^P D U(DitO)M A 

^IE^b-f<5o 10^(DPDU'Ji7XXht% PDU 

(OP DU^fc li^CD/SUffiCD PDU <7>*f*<{E& P D U 37 
□ — P DUX^-vo.-7l:^Ti^ 

[0 0 7 4] TV? 1 ) >^> P DUX^ya-70M : 

□— ic-tsf i fo#^it5»ji±. #u EirgijeicE«s 

— ^7 cfj (OR N C4M~IBt££foS<t l^5Fo1II£*fcSo -ti 
tll)f iP D U U X h^ffl^SIS^^o 1- PDU 

— vj ^RNCfciMS (H2iJtR) o 2. fit, R 
NCI*. h4»<D±Ttf>P D Utf)]lEf¥£3^£fc 

ttS*S*T*o CCD'JXM*. MAC7^va-7l:l 
v a >|::fc^Tffel::!ftEaF*i*«fc 5 (cm A c 

[0 0 7 5] *UtH— h**tfcPDU(^iiBfrl*. P^*^ 
S-x-* ?p — lcftLg#£*t*=-x-$ U— KfccfelXP 
DUj||z&oT;*££*lSo ft**S«l=»*fc«)l^ 

LX. PDU*IS\ &tiL<\ZVLT(D J PVJjlz'&'DX. 
So »lO)PDUl::fcl*4ft*l** BfrSO«l5£tt[^e>» 

[007 6] tl:i<PDU(DUIt UE*6PDU 
$y<DX> K*»f*-*i#* RNClCfcLNTKI^SPb 

lentil*. fi|lia)PDU(DftSA ? »b*i5 6o «k 
y £<tf)P D U(Dfe^fI(D¥i$lt. StffiCDP DUftCDjf 

|- x PDUft f0PDU(Dit^TB|C^tl)7^y 

[0 0 7 7] MACX^vi-7(Pitttt : MACX^r 
So PDUX^va-7a)'JA h*fl)Hilffl** PDU* 



>r v? zl — 5 *< p d u *< -y- — e * * +i i> z t £ m t; ffi 3fc HI 

[0078] - ?P— <7>T FC^MaTfcc*:tf=3 — 
■j- (CBA) 4KD-/-K0)*JfflRlttttl=ck**««fM 

IS. 

tf, ^-ex*HSPDU(D^^H>^*^#|Zfi£5 
C left*. &*L*3^<D»3e* -f So 

— ARQfrJIS. ARQ-y— tfX£grtSTB's(DiHf 

A rq^> KO-tJ-^XlciilS-rs^r'O^pJtgT- 
fey. MttSSfedli. Mi*6©7>yi/7^>h 
A R qS^§H Lfc^lc(7)^pJfigT* fcS C £ o 

(D H 11 1 ~ I + S R R M U ^ U — 3 > £ KfJ ih S tz #> 

[0 0 7 9] C(7)ti^l4> ^1^. :*ltfPDU^5a 

— 5l=*yHlcafflS*LT^S<D-e. 7D-OQoSl 

MACX^ya — 1 j >^7;U=T 'J XAi^*l bCD^JPlIC 
S£5 ^ ^:$-pIt^l^"f S^ b— A^ — ?^b46o iUTI^ 

isivc. ctib^jpsicffimfe^y^T-st^r^rryx 

[0 0 8 0] HSIZcfcixtf. MAC^V2-'J>^ 
tz&><DA** ±>-XJ+\Z. *HMJcJslT(0ayT?feSo 
-I a ) ^t^T^ijTtf-r >^ (queuing pointer) SPDU 

hcDtillc-tr^ h-TS. in*>. 7f:>r>^ = 0lc-tr^ h 
■TSo JlSCDm^lP current (intra) = 0 t$£Tf 
P c u r r e n t (inter) = O [' U -tz V V^T&o 
Z. ) PDU'JXh^b^PDU^y, CftliiUT 
IZ<fcy$l]|S**tS<DT?. X^ya-'J ><f(Dtz&><DT B 
(D^mziSl^X. J Ztit\5\Ctzl+%lM.-? ; bo 

[008 1] 

— PDU size/segment size -» result max #1 of 

T B' s, 

— A R Q— constraint result max #2 of TB's, 

— T F C— constraint -> result max #3 of TB's t 

— t*UES««*Pmax (UE) :Rbimax 
= Pmax(UE)/(K-Ci) (3 6$#I) e - 

KficfctfC j It ^2^/c(ixE3ic^yas : S-^^ 
i^tiS^result max #4 of TB's, 

— ^ > h^-fc^-f y$-7i7U>^ 'J S 7 h P 
limit (inter) : «a«fl§RTtt'T— * U- K$-I+®: 
R b i -I (avai lable) = (P ! i m i t (intra) - P 
current (intra)) /K (34 -^result 
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max #5 of T B" s, 

, j m j t (inter) : <E5g*]ffi pJf&T^' > U- h^I+S 
R b i 2 (available) = (P | i m i t (inter) -P c u 

r r e n t (inter)) / (KC \ ) (S5#S) ->resul 
t max #6 of T B' s c 

[0082] 3. ) -?)l> : Result #T B m a x = 

min(max #1 of T B' s. . . max #6 of T B ' s) 0 TBS<7 

T B' s~t?<fc y /J x 2? l N T B* s^X^r^x — )\,-$-%>Z.ttf 

B * s<Dmax# Ll N Stfc# T b 

schedu I e© 

4. )#TB sch edule l = H*r * T F 

£ e M$fe#TB s c h e d u I e ^S^"C^ffl3? 

*L&RB i £-feSf Ho 

[008 3] 5. ) 7f^^8l:JbVtU E^v^t 
'J >?<Dtz#><DMg:'? Z> T F *E«-T &o 
6. ) P n e w (intra) = P current (intra) + K 

■ R B i (used)lcj:y. ±4 > h5-te;Mt*£*IM- 
&o P n e w (inter) = P c u r r e n t (inter) -h K - 

C j • Rb i (used) iCcfcy b;u«*&/itjr-r 

5o cn&G)fiS^. m^^JPlP limit (intra) fccfc 

P I j m i t (intra, inter) = 



c u r r e n 



-48-)- 



tfPl jmit (inter) iC^LTit^-T^o 

[0084] 7. ) ttAf i^^^okt'fe^il^ 
Bfl*>* P I i m i t (intra) - P n e w (intra) ^ P 
m n (intra) fro P limit (inter) -P n e w (int 
er)^P m j n (inter) (P m i n (intra, inter) : > 
b=?*)\st$<kZf<< fe^U-ITf £T B , s<DfifrS#(c 

»-r««'MI*) AOPDUUX h^CJbCPDU^ 
£>£*§£\ PDUUXhW(DPDU!:MLTP 
eel 1^1 *£l+«!**1±. P c u r r e n t (intra) 
= P n e w (intra) fccfcl/P c u r r e n t (inter) = P 
n e w (inter) ^-b^ h U ^vZfZ^&tlo 
8. ) tTvZfV^VT—Z&mtoUMl <D-t<? V3 > 

-r^zticcty. iett$^fcTF^uEio>f^;u-r 

*o C1<D> *vtz-vl4. 1E1S£*1*:T F^fSitO 

[0 0 8 5] gjjttHtBP limit (intra, interXPBx 
:©t?v3>lt -tr;uiz^-r^^ :?x 
TU>XU 5 7 hP | i m i t (intra, inter) tft:<D& 

IftBj-r^o x>rva- 91=***-* U57hP| i m i t 
(intra, inter) I*. L < (is )UT<D;u— jUc&oT 

=min { P m a x (intra, inter), 
t (intra, inter) + A P j n c (intra, inte 



CZT% A P i n c (intra)ft<fctf A P j n c (inter) 

[o o 8 e] sc 8 r r m iw <t y si y ^ 

T*bttfcP ma x (intra)fc^tfPma x (inter) <k l J ti 

H2<7)HI4. 2H«E<BBrtP current (intra)fc£ 

P c u r rent (i nter) CDiiJjDfr. A P j n c (intr 
a)fc£u<P i n c (inter) (D iftS<D#J»cfc y 'hS l*- £ 

*i4. DCHi:fci+4i-if) iz^t^uLmtimm 

[0 0 8 7] m^OW.tiP current (intra) fc£ 
t/Pcur rentfinterJ^llSfc^l:, 2-^CDJUT 

- P c u r r e n t (intra) ft <£ 1/ P 
current (inter) <D{il4. 



^UTRANl:SSCt^#Se C^X^CDfll^^. P 
current (intra) £ P current (inter) 

[0 0 8 8] 5C8{CctStt*$ij|E^Sl4. UAT<Dcfc5lC 

tztb\Z^ MACX^va-7lt ^7 h (goodpu 

t) . gfl*>. ^{i^Lc7)X^va.--^(DX;U--^ > 7 h 
R a c t u a I ££«L*l**U«t6fcl\, C*Ll4. * 
iz. *SC(cJ:yS«**i3*. 
[IS6] 

**** - Z (9) 



[0 0 8 9] {E&$tttlf** MAC^ya-7tcty 

o v e r a I I C:* l J c<Dffias?e««l4. 
^Wa-7i:*tLtliyat&*ifctAPma x (int 
ra)fcJ:(/P ma x (i nter) \z&~3 < 0 



P o v e r a I I = function (P m a x (intra, inter)) = 

min ( P m a x (intra), P m a x (inter)/C ] /K 



( 



1 0) 
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[0 0 9 0] C (Dill*. it(Df-^n-^b^ 

actual'*^ o v e r a I I ttt&Z 

So 

- R a ctual<Roverall "CfcS*t ° > * 

£ 0 CKDii^lCfcl^T. R RMIi, 7^V3>^<!:^C 
btfmtoZhtttttottZtt^. -til*. fiJfflRltett* 
*y*#6:»SPma x (intra)*5«fctfP ma x (in 

T? £ t * . ? a — v cd $f -f == £ fc«»|f SI S X 
mft£htet-tM£te*te^° z.Mt. Wx.\£* umzQ 

oSBWfttiE (guarantee) V*t— tfX $+LfcfiFfSO)^ 

P j i m i t (intra, inter) = 
— A 

CCT\ APdec (intra) fc<fcl/ A P d e c (inter) 

- Ractuai(t)>Ractual (t-l)t?fcS* 

[0 0 9 3] ZtU*. h^^-f^^fiEJK (traffic shap 
ing) (DMmzfSl^X, ±\-=?U vOCOmm (equaliz 
ation) £pJtgl^&o M L J ST &*ifc*3B£x* V3. 
-iJ>y>Tp-bXlz»LTWfflWIBI=«ofctf)l=:. RR 
Ml*. c:<DeBfMIBl::oi^TS»$*ifcl^o ^tilc^M 

=b*-f\ »»-r*-b;u=*fflfta*a«feyfit^«*5HR 

[0 0 9 4] El 61*. Pcurrent (intra, inter) 
spffil-iSIf £P limit (intra, inter) CDS* y 
-0|J$^-To ±izELfcckaic. frJfigP limit (intr 
a, inter)!*. 5 £ |c*<b L 5 S e ST-f^^v 

~ Pcurrent (intra, inter) >P ] j m \ t (in 
tra, inter) (Dit**<fc5>«£\ P I imi t (intra, int 
er)l*. AP i n c (intra, inter) f£ltig*£;ftSo ±PS 
I*. RRMJCckyffly ST6*LSP ma x (intra, inte 
r)|Ccfcy-^7L&*tSo -HI*. SC8<DSffi"CfcSc 

- T^Af^Pc u r r e n t (intra, inter) «P 
I imi t (intra, inter) \z&L&1r S*§n. P 
limit (intra, inter)!*. APdec (intra, inter) 

tzl-t&'PZtlO So -til*. xEl KDSSrCfcS. 

Nschedu I e = PDU 
e> (1-2) 
[0 0 9 8] 1t&C0$IJPg (tf'];U*\ ARQ .... SISSS 

u^xxh (arg) tfmmtEti&ms* n&m<D$& 



irflwa^jtaSo 

[0091]- Ractual^Roverall^ 

ii^lCfct>T. 3 8 14. X^va-'J^TK'Jv-tL 
Tteffl^ifrSCillfcSc 

— Ractual^Roverall "CfcS*§a\ X 
^zl — ^1*. 'J^'^XLfc^yA (relaxed manne 
r) -cfK. c*U*. *B^iBSt**i«<fey*S63Wc 

$ £x^o.— ;u~tS d <t *<T* ^ S - <b ZMM 
-f So icDil-gicfci^T. X^rva- ^l*. iUTco^>y 

^iCfcl^T. h R a c t u a I ^1^1-^ 

LT. §E«llfit^-l:7StL5{)c 
[0092]- Ractua|(t)^R 
actual (t-1)<B»^ SC8(DISlTa)«jE*«fflf 

So 

= P c u r r e n t (intra, inter) 
P d e c (intra, inter) (11) 

- Pcurrent (intra, inter) = P| j m j t (in 
tra, inter) -C£>S*f£\ P | imi t (intra, inter)!* 

[0 0 9 5] ::;ri£>(D^bl*. H*©-^ -f y >va >l= 

y. metpizBttZ^VTx-?— tZiitzP i imi t 

(intra, inter) (DJS y CD WB&£:^lba>x U TtffcSo - 
tt^CD/^^^— $<D±Xtf&±L\zMW£*l5.&<0X. X 

[0 0 9 6] MACX^rva-'J >y&g(Pgfe& 
»*LL^X*l=cfe*iK. ftitl«»ffl«0 0 3 1 0 3 4 
3. 9|z € fcyjtt?8**Lfcy i 5> , J>^tH«(OaftA<«p' 
**l?So tfKN RT"tr— tfXlCfcf LT\ PDUi* 

1 OCDMA CX^ryi — 'J >^7-f >£ — /^UcfcL* 
TX^vo.— Jl^flS^* 1 OOTBStl^/^^^tl) 

a-'J >^-f /^Hc33i\TaHt**M»l=tt»4 
1±5CtA<a*Lt>6^ttt*tftt^ *5SKf*. TMAC 

[009 7] # P D U Il»t5 N R TiJ- t*XOfc«) 
II. «DJHPDUa«lZffr»**L«MACX^r^i-«J> 
£V >S-/^UT s c h e d u I e^>S*i^N 
s c h e d u I e *D«tl^5fflBI*. - 

(Dtt*<. prfigttcDfcssi^ff ***ai^ctt«i»t 

SoN S chedul e CDfiSl*. *a*U*S**iSo 



I en/ (R Br 



T s c h e d u I 



I*. a^CD h^^^ 'V^ct y ti**M3/J**l*4:ffiS**l 
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MACX^rva-7lt iSlZcfey^ftt^TB^X 
[0 0 9 9] C^Xl±. «fcy'h£^TB£{£ffl^S#0M 

[0 10 0] y^>U>^t**#MI=* T^^U>^7lc 

current (intra, inter) ^MJ^fE^SFn'lilJ^ 
"To t**l»/-f>^-7i7U>X(Dl^b, his 
Mbl*«*SE<bA^<*L^ 0 fin*>. rat*— 

^ftS^TrfcSo ^(gCDT^'J^r— *>3>l^lt, 
Ctilis d(D7K-f 3E«$tifccfe5lc»»L«:l+ 

u e Jits mLi^J Xco/t'rv htf&i&is tl&o -t 

i<*?\ BTSlciftl^UEfr&SSt&JtxT. BTS*&S 
current (intra)fc£tf P current (inter). 

[0 10 2] CCT*l5iB^$tL^^gW^^^va.- , J> 

I*. P c u r r e n t (intra) fccfcl/P 
current (inter)*** j^0M>£ — /tJUa>4>IH 

$Stfc5^d:JSl*tl)c ffiSMl::* PC7 

current (intra) feck 1/ P current (inter) 

(cifio*< <fc 51-. T F' s &miR-?&^ ttfc^c 

[0 10 3] cfcy»*M<C«l=»LT. TMACX^v 
i — ^0!>£*««BJ fl)tf>3>i:K!S*hfcMAC^ 
y^ZL-'J LTtf)P c u r r e n t (int 

ra, \nnter)(D^<? HUCft-TSl* < OfrCD h U— X*<. 



(DU E(Z^LTmSSJCDTB's^^v^—;U$4xfc^ 
<DP current (intra, inter) (DiglJQfk&tt'? o -f 
>$-7i7L/>X(DS^b, P| imi t (intra) 

fc£t/p limit (inter) ic»r««a>aja^*B'c 

[0104] @7^b, hb-X#1lj:, E^^^IC § 
.Bfc#*««Lfcl\, P l i m i t (inter)CD 

■J £ ^ NCSAS'***— ST?. P c u r r e n t (intra) 
A<. ^CDP limit (intra)**&B4iTl*S**"e& 
So LfrL. hU-X#2( c fc. ^f>^-7i7U>Xl: 

jSJcIiJS-f S¥ci*tf) h x JMoitS^«h t^ffir* 

'oliSC<h*<T?£SCD-e. 4I*CDS}£I3\ »«l::tt8"JL 

[0 10 5] L^L. ±ilLfc^>^-7i7l/>X© 
^tSX^ya- y Q o SlC^f Sfi^ib 

/<~7*— = (0 1) *<JUT0)«fc5l-»A* 

- 0 = 0^ >^-7i7 U>X<7)^lC^f-rSgiHb ; 

D7+(DhU-X#2 0 

- 0 = 1 Q o S<D**»-rft«Wt : El7^c^ 
h U— X# 1 O 

- 0 t 1 £CDFe1<D£. >f^-^i7L/>XiQoS 
h U— XI*. El 7 4"GQ h U— X# 1 *> h U— X# 2 

[0 10 6] S/<"7* — ^Offiffll** 

P-(DQoSl^tti:lLT, »*LL^aO-<>^- 

So Lfr L. 'J=7hP| imi t (intra, inte 

— ;u<DteffllCcty. 'JS^hPl imi t (intra, inte 

rm-jf-f ^-s ^<7-e&y . in*>. -^ttbcox^i*. 
t N y hi*. «y ^T^ttfcg^fii^?>^i^tg , t4 

^feS. EP*». P I i m i t (intra, inter) «P 
max (intra, inter) c 

[0107] ^(Dfgmit. B8icfcL^r«fey»Mi=** 

VT<0<fl*+ *-f>hP l imi t (intra, inter) |z 

«fcy#?Le>*t4. ±»ic»-5i^. ntay s-^p 

I j m j t (intra, inter) (DlX L J tRt^J CD-b^v3>lz 

fc^rifts^$ttfc*cDt c y 3*- k*cd«€-(du ^ v vm*^ 
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target (intra, inter) I*. «B<ta>S*tt* — V 

[0 1 O 8] ffi*lZfcl*T\ Qo SCD^I^tl" £S2Ilb 
(£ = 1) (*. **»xiJ7*^&«Mlfc hi/- x?S< 
:i:i:3S^ Lfe^ot, <fl^fr$ftfc§®<b(D @S 

[0 10 9] 

5*^fii: s*t£*x— ^ i/ — h^^SE-r^-^^ism-r 

:?d-0>#*I£. -tcOiast bT*aJtl-tt 
[0 1 10] L< I*, try hHUV (BER) 

*frr*. '7 * 7— Kir y use (feci t$£zf&m&m 
u^ixh (arq) ««Bizcfeya«i^ ££>i^iie£ 

tl^o *ft**tfc^^-S?a — ^<D**i#*LL*7:7y*- 

*ftl*"Cfcy* TV? 1 ) V^^ya-'J ±ISCD 
KBHlzj3l^T»IIBI=KM**tfc. TvZ? l )><7 
±tffl^-V*;U (USCH) SftflWrSfc*. *3«fctf/"£ 



[0111] 

toKTv? 1 ) ^t + t^MzUVtWrv hii«X>rv 
hiUfi^^rv^— 'J >^yXfA, fc^UMTSyX 

[0112] »»»#<DttH©*wa>Sifra>aicft?iii-e 

[01] Ha^T^SX^va- ^fcJffl^SfcACDnT 

[02] T'V^U^^tS'^^v^-'J^l: 

[03] fig^P hzUU-r — $3.-^ h"7D — t^lcfR 
h9— ha- 5+0)*— tr^SS (Qo 

s) >y*a©MtstB. 

[84] h r7 — ^ =3 V h U—^-mfaT<7-tl* 



[B5] E&ft**Lfc»(*7^-bX*l«I^^Vi— y>^ 
[■6] »*Ll^**»lll=»^<****tfc«H*T^ 

[07] i oa>a#T^4zx«fiix^r^i— y ><f*> 

[08] hL/-^*«a<b**ifcai««*i-iR]^oxH 
Si-r^d^^^f 0c 

1 a RRCj^SttL 
1. RBttS'J^XXh 

4. RBfitS 

5. X$-h^t5'^^va- 'J 



[0 1] 



[0 2] 



"Tje I 



Ja._RRC 



RNC 



1. RB at 1 ;?***- 



2. AC 



3.PCA 



5. A^-h^^ST^Aj'^-yy^ 



CD 



UTRAN 1 



1.PDU 



2. TF ea-c 



3. TF a^g i oTBs ogg 



4. TF «sr(Ack**«*) 



6. PDU'J*"*- •_ 

7. TFcxKHR^oTBs^aa 
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[83] 



[@4] 



PHYw* 




[PDUV— 




© 



\ POU- J 



ARQ 



RNG-MAC- 



[05] 



[H6] 



Pinter) 



jAP te (1ntef) /Jntfir) 



^current *" ^ 






*6 






max 




3. *-v*s^.*ftMfc 

"* : ^schedule 








7. ^y^^te 

P current (intra, inter) 
— P new (intra, inter) 


4. #TB schedule 


5. TP€rK(t 






intrant/inter \ >(XX 




P™ifmter)4 



ok? 



8. £:TO£«3*t*:TFS: 




*W n,ra ' Inter) 



Wintra. Inter) 
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